Bone morphogenetic protein antagonist gene NOG is involved in myeloproliferative disease associated with myelofibrosis.
In a case with secondary myelofibrosis occurring after essential thrombocythemia, cytogenetic analysis revealed an isolated translocation t(X;17)(q27;q22) in all cells. We found that a bacterial artificial chromosome (BAC) encompassing the breakpoint on chromosome 17 long arm contained only one gene, NOG. We therefore investigated the occurrence of this rare breakpoint in myeloproliferative disorders (MPDs). We identified three more patients with a 17q abnormality in MPDs: myelofibrosis with myeloid metaplasia (MMM); chronic myeloid leukemia positive for t(9;22)(q34;q11) with additional t(4;17)(p15;q22) at diagnosis; and myelofibrosis complicating polycythemia vera. All three cases exhibited a split of BACs containing NOG. The protein encoded by NOG, noggin, acts as an antagonist to bone morphogenetic secreted protein 2 and 4 (BMP2 and BMP4). A comparative analysis of gene expression on Agilent 22K oligonucleotide microarrays in purified CD34+ cells from the blood of MMM patients showed significant downregulation of BMPR2, BMPR1B, BMP2, and BMP8; upregulation of BMP3 and BMP10; and a trend to lower expression of NOG. Thus, given that expression and release of BMPs are important in the induction of osteosclerosis and angiogenic activity, the observed BMP deregulations could be triggered by potential NOG genetic alterations in the four cases here described, and may contribute to the myelofibrotic process characterized by bone marrow stromal reaction including collagen fibrosis, osteosclerosis, and angiogenesis.